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REPLY COMMENTS OF THE ASSOCIATION OF AMERICAN RAILROADS

The Association of American Railroads (“AAR”) heyetubmits these reply comments
in response to the Notice of Inquiry (“NOI”) relemkby the Federal Communications
Commission (“FCC” or “Commission”) in the above-tiaped proceeding. The NOI seeks
comment on the potential for flexible wireless lband use in the 5.925-6.425 GHz band
(“Lower 6 GHz Band”) and the 6.425-7.125 GHz bafidpfper 6 GHz Band”) (collectively, the
“6 GHz Band”).

Like many other commentef9AAR does not believe that the 6 GHz Band should be
made available for unlicensed use or licensed mdisibadband services. Utilities, public safety
organizations, and other critical infrastructur@ustries, including railroads, rely on the 6 GHz
Band for a number of vital communications systemss infeasible and potentially dangerous
for the band to be allocated for unlicensed usees& systems have very high availability
requirements which create minimal tolerance fogriierence, and interference mitigating

techniques have not been demonstrated to be capigietecting incumbent fixed microwave

! Expanding Flexible Use in Mid-Band Spectrum Between 3.7 and 24 GHz, Notice of Inquiry, 32
FCC Rcd 6373 (2017) (“NOI”).

? See, e.g., Comments of Fixed Wireless Communications CamaljtiGN Docket No. 17-183, at
6 (filed Oct. 2, 2017) (“FWCC Comments”).



users. Relocation of incumbent 6 GHz Band oparatis also untenable given the lack of
alternative bands that have comparable signal gettjmn characteristics.

While AAR and its members support the Commissig@al of identifying underutilized
bands that can be allocated for flexible use, tliHz Band is not one of these bands.

l. VITAL RAILROAD COMMUNICATIONS SYSTEMS DEPEND ON THE
6 GHZ BAND

AAR is a voluntary non-profit membership organiaativhose freight railroad members
operate 83 percent of the line-haul mileage, emp®percent of the workers, and account for
97 percent of the freight revenues of all railroamthe United States.AAR’s members also
include certain passenger railroads that oper&tecity passenger trains and provide commuter
rail service. Radio communications systems arigadaomponent of the railroad industry’'s
operations, and much of the radio use by themduistry is for safety-related purposes.

Railroads rely on private fixed microwave systehe bperate in the 6 GHz Band to
ensure the safe passage of trains across the (Btiwels. For example, Union Pacific Railroad
uses a 6 GHz Band microwave system that spanstfiemilississippi River to California and
from the Texas border to the Canadian border. BR&ikway (“BNSF”) operates several
hundred 6 GHz Band point-to-point microwave staitmtated throughout the BNSF territory,
spanning hundreds of miles, stretching from areah as Fargo, North Dakota to Havre,
Montana and Galesburg, lllinois to Lincoln, Nebtask hese microwave systems serve as
critical backbones for the transport of railroaagnoaunications, including dispatch radio traffic,
centralized train control systems, positive trantcol, phone systems, and crew train orders.

In addition, these microwave systems carry potéyiie-saving information regarding

train signals and remote switching of tracks anding of trains through rights-of-way, depots,

% Additional information on AAR is available at hstp'www.aar.org/.



and freight yard$. These communications also relay critical telegndata from trackside defect
detectors located throughout the rail network. é&ample, information about damaged rails,
overheated wheel bearings, dragging equipmentraelidslides is automatically transmitted
from these detectors via mobile radio links to creembers, who can then take the necessary
actions to prevent derailments, and via fixed mwaee links to dispatchers in distant locations.
These 6 GHz Band microwave systems also are witedordination of operations among the
different railroads.

Moreover, these railroad communications systemd teée extremely reliable and are
typically designed to ensure availabilities of geedhan 99.999%. Because modern microwave
systems, such as the ones used by railroads, estjear channels to transmit large amounts of
data, even a small amount of interference will tegly impact the microwave system,
degrading the radio link or causing it to fail cdetgly. Such interference could disrupt, delay,
or otherwise impact the safe operations of railsoad

. THE 6 GHZ BAND ISILL-SUITED FOR SPECTRUM SHARING

The NOI seeks comment on the potential for adddiidlexible wireless broadband use
in the Lower 6 GHz Bantl. The NOI also seeks comment on the potential fobita or
unlicensed use in the Upper 6 GHz Band. More fpatly, the Commission seeks comment on
the suitability of designating the 6 GHz Band farlidensed National Information Infrastructure

("U-NII") use or unlicensed operations under otpavvisions of the FCC’s Part 15 rules.

* Qudy of Spectrum Use by Energy, Water and Railroad Service Providers, Comments of the
Association of American Railroads, NTIA Docket Nid.0327080-1080-01, 1 6 (200%&e also
Letter from Mitchell Lazarus, Counsel for the FiXx@treless Communications Coalition, to
g/larlene H. Dortch, Secretary, FCC, 1B Docket No-1@R at 3 (filed Nov. 19, 2004).
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Incumbent operators in the 6 GHz Band currentlyassefully engineered point-to-point
microwave networks of high gain, highly directioaatennas, and current frequency
coordination techniques allow links to operate withinterference at extremely high levels of
reliability, even when two links use the same freaey® Unlicensed devices can cause harmful
interference to these networks even when transmitt very low power or from very far
distances. As AT&T explained, “while microwave besaare narrow, the area within the
boresight of the antenna is typically very largeeg the length of the links—the surface area
where potential interferers could be covers mamasgimiles.” Indeed, an unlicensed device
transmitting at 10 dBm would need to be at ledstniiles from a microwave receiver to avoid
causing interference.And a Wi-Fi device operating at maximum powerldaause
interference from a distance of up to 110 mile§amt of a microwave receiver.

It would be difficult for incumbent Fixed Servicegrowave operators to prevent or
resolve cases of harmful interference caused bgaended devices. Microwave operators cannot
monitor links for interferenc8 because short-term interference is often indisiistzable from
atmospheric fading and both degrade the performaftiee link due to adaptive modulatioh.

Even if interference could be detected, neithentifigng nor locating an interfering mobile

® FWCC Comments at 4 (“The need for near-perfedidity leaves no room for disruptions
due to interference from other services. The feegy coordination techniques used by the FS
(and the FSS [Fixed Satellite Service], in sharaadls) result in essentially zero interference.”).
" Comments of AT&T Services, Inc., GN Docket No. 1183, at 16 (filed Oct. 2, 2017) (“AT&T
Comments”).
2 FWCC Comments at 10-11.
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19 Comments of the National Spectrum Management Assoc, GN Docket No. 17-183, at 11
(filed Oct. 2, 2017).
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station would be feasibfé. As Duke Energy explained, the process of resgleien a single
instance of interference can take days or weekgsarfching for unwanted frequencies with
antennas and spectrum analyzers in an effortadngulate the source of the interference. The
associated costs can easily run into the tensoofsdnds of dollars

Commenters who support unlicensed use claim tHateunsed devices will be able to
mitigate against interference. A number of appheadave been suggested, including antenna
restrictions, indoor-only functionality, geo-loaati databases, reduced power limits, and
dynamic frequency selectidf. Other commenters were less optimistic about pseg@o
mitigation technique¥’

AAR agrees that the proposed mitigation approaahesinlikely to protect incumbent
operations from harmful interference and urgesicautThe principal concern with any of these
approaches is that the aggregate interference @¢dyseultiple unlicensed devices can rise
above the noise floor of microwave receivers angseaarmful interferenc8. AAR raised this
and related issues last year when it requestedtigher Ground’s petition for a waiver to
operate up to 50,000 mobile earth terminals inLilvwer 6 GHz Band be denied due to a lack of

technical data demonstrating that such operation&lgrotect incumbent Fixed Service

214,

13 Comments of Duke Energy Corporation, Docket No183, at 3-4 (filed Oct. 2, 2017)
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Officials-International, Inc., GN Docket No. 17-188 ii-iv (filed Oct. 2, 2017).
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operators. Instead, the FCC'’s International Bureau, WirelBstecommunications Bureau, and
Office of Engineering and Technology granted HigBeound’s request without first developing
a record that would have allowed them to adequaissess the risk of interference to incumbent
microwave operatorS. The technical issues raised by incumbent micresiaensees relating

to Higher Ground’s proposed interference mitigatechniques represent a microcosm of the
issues the Commission must address to adequatdlcp6 GHz Band incumbent operators
from harmful interference.

1. RELOCATION OF 6 GHZ BAND INCUMBENTSISNOT FEASIBLE

AAR and its members agree with the large numbeoaimenters who stated that
relocation of incumbent licensees is not feasiBl@he 6 GHz Band is heavily populated with
fixed microwave incumbentS. There are approximately 28,000 fixed microwawé&diin the
Lower 6 GHz Band and approximately 23,000 in th@&i GHz Band! The 11 GHz band
(10.7-11.7 GHz) is the likely target for relocatidnt its propagation characteristics are less
suitable for long-haul microwave transmission duéhe shorter path lengths and rain f&dd.0
compensate for these limitations, any relocatiomodimbent 6 GHz Band operations would

require additional sites to be built at great exeén

17 Ex Parte Letter from Michele C. Farquhar, Counsel, AAR, tarfédne H. Dortch, Secretary,
FCC, IBFS File No.: SES-LIC-20150616-00357 (filedd>22, 2016) at 1.

18 See Higher Ground LLC Application for Blanket Earth Sation License, Order and
Authorization, 32 FCC Rcd 728 (2017).

19See UTC Comments at 8; AT&T Comments at 12-13; FWCC @wmts at 2; Comments of
Tucson Electric Power Company, GN Docket No. 17; 83-9 (filed Oct. 2, 2017) (“TEP
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20 See UTC Comments at 7.
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22 See AT&T Comments at 14-15; FWCC Comments at 13.

23 AT&T Comments at 15 (“The average distance of@H& microwave link, for example, is
approximately 30 km—twice the average distancendf aGHz microwave link.”).



Additionally, it may be difficult for the 11 GHz bd to accommodate relocated 6 GHz
Band microwave licensees. The 11 GHz band isdreeowded, and usage of the band is
growing quickly?* The same is also true of the 6 GHz B&hdhcumbent operators in the 6 GHz
Band increasingly require additional bandwidthupgort the modernization of critical systems,
such as Smart Grid initiativesand Positive Train Control. Moreover, if fixectinmbents in the
3.7-4.2 GHz band were to be relocated, they wakddyl be placed in — and even further crowd
— the 6 GHz Band.

V. CONCLUSION

AAR and its members support the Commission’s esftatimprove flexibility,
efficiency, and access in 6 GHz Band, but achietege goals should not impair the band’s
substantial incumbent operations. Critical infrasture industries, utilities, and public safety
organizations rely on the 6 GHz Band. These systm vital to the missions they serve. Given
the significant threat of harmful interference hete incumbent systems, the FCC should not

designate either segment of the 6 GHz Band focenied use or licensed mobile broadband

services.
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